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MEMORANDUM
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
WATER DIVISION
Blue Ridge Regional Office

Subject: Flow Frequencies Determinations for Reissuance of VPDES Permit VA0060844;
Lower Stroubles Creek WWTP

To: Permit File

From: Kevin Harlow, Water Permit Writer

Date: April 14,2014

Attachments: flow calculations spreadsheet; New River withdrawals and discharges data sheet

The Lower Stroubles Creek WWTP discharges treated wastewater to the New River below its
confluence with Stroubles Creek near Radford, VA. Stream flow frequencies are required at this site for
use in developing effluent limitations for the VPDES permit.

The USGS has operated a continuous record gauge on the New River at Radford, VA (#0317100) since
1940. The gauge is located at the Route 11 bridge in Radford, VA. The flow frequencies for the gauge
and the discharge point are presented below. The values at the discharge point were calculated using
drainage area proportions and account for known withdrawals and discharges located between the gauge
and the discharge point, Outfall 001. (Withdrawals and discharges are explained in the next page.) This
analysis does not address any other withdrawals, discharges, or springs between the gauge and the
discharge point which may influence flow in the New River.

New River at Radford, VA (#03171000)
Drainage Area = 2748 mi’
1Q30 = 678 cfs
1Q10 = 719 cfs High Flow* 1Q10 = 840 cfs
7Q10 = 887 cfs High Flow* 7Q10 = 1210 cfs
30Q10=1020cfs  High Flow* 30Q10 = 1660 cfs
30Q5 = 1140 cfs Harmonic Mean* = 2350 cfs

i

Using drainage area proportions, the river flows were projected to just above the outfall.

New River above discharge point
Drainage Area = 2815 mi
1Q30 = 695 cfs = 449 MGD
1Q10 = 737 cfs = 476 MGD High Flow* 1Q10 = 860 cfs = 556 MGD
7Q10 = 909 cfs = 587 MGD High Flow* 7Q10 = 1240 cfs = 801 MGD
30Q10=1045cfs = 675 MGD High Flow* 30Q10 = 1700 cfs = 1099 MGD
30Q5 = 1168 cfs = 754 MGD Harmonic Mean* = 2407 cfs = 1555 MGD

i

i
Il



Flow Frequencies Determinations for Reissuance of VPDES Permit VA0062685
Lower Stroubles Creek Wastewater Treatment Plant
Page 2

Withdrawals by the NRV Regional Water Authority (formerly Blacksburg-Christiansburg-VPI Water
Authority) and the Radford Army Ammunition Plant (RAAP) intake #1 are incorporated into the
analysis. NRV and RAAP withdrawal data for the five calendar years (2009-2013) before permit
reissuance are from the Virginia Water Use Data System and the Virginia Annual Water Withdrawal
Reports. Wasted water returned to the New River by the WTPs is not accounted. Discharges from the
Christiansburg Wastewater Treatment Plant (WWTP), Peppers Ferry Wastewater Treatment Authorxty,
and RAAP are also incorporated into the analysis. WWTP monthly average discharge data are from
discharge monitoring reports for the same five calendar years (2009-2013).

For a very conservative analysis, maximum daily withdrawal values are calculated for the NRV and
RAAP facilities. Maximum daily values are calculated for both high flow and low flow months during
2009-2013. Similarly, minimum monthly average discharge values for Christiansburg WWTP, Peppers
Ferry WWTP, and RAAP (Outfalls 004, 005, 006, 007, 014, 026, 029) for both high flow and low flow
months are used. Withdrawal and discharge data are attached.

The conservative net flow of withdrawals and discharge during high flow periods* is -22.0 MGD. The
conservative net flow of withdrawals and discharge during low flow periods is -22.4 MGD.

Accounting for withdrawals and discharges, the flow frequencies at the discharge point are shown below.

New River above discharge pomt
Drainage Area=2,815 mi®
1Q30 = 449-22.0 = 424 MGD
1Q10 = 476 -22.0 = 451 MGD High Flow* 1Q10 = 556 —-22.4 = 534 MGD
7Q10 = 587 -22.0 = 563 MGD High Flow* 7Q10 = 801 -22.4 = 779 MGD
30Q10 = 675-22.0 = 651 MGD High Flow* 30Q10 = 1099 -22.4 = 1076 MGD
30Q5 = 754-22.0 = 730 MGD Harmonic Mean* = 1555-22.4 = 1533 MGD
*High flow months are January through May.

I

i

Step-by-step flow calculations are in the attached spreadsheet. Gauge flow frequencies were compiled
in 2005 with data collected through water year 2003. Subsequent (updated) gauge “low flow” statistics
differ 2% or less from those compiled in 2005. Updated gauge “high flow” statistics are not available.

Thus “2005” data are used for gauge flows.
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Mixer Output.txt

Mixing Zone Predictions for Lower Stroubles Creek wwTP - VAQ060844
Effluent Flow = 9.0 MGD
Stream 7Q10 = 563 MGD

Stream 30Q10 = 651 MGD

Stream 1Q10 = 451 MGD
Stream slope = 0.001 ft/ft
Stream width = 350 ft
Bottom scale = 3

Channel scale = 1

Mixing Zone Predictions @ 7Ql0

Depth = 2.9218 ft
Length = 47339.27 ft
velocity = .8658 ft/sec
Residence Time = .6328 days

Recommendation:

A complete mix assumption is appropriate for this situation and the entire 7Q10
may be used.

Mixing Zone Predictions @ 30Q10

Depth = 3.1857 ft
Length = 44005.06 ft
velocity = ,9163 ft/sec
Residence Time = .5558 days

Recommendation:

A complete mix assumption 1is appropriate for this situation and the entire 30Q10
may be used.

Mixing Zone Predictions @ 1Ql0

Depth = 2.5617 ft
Length = 52895.55 ft
velocity = ,7942 ft/sec

Residence Time 18.5005 hours
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
5.41% of the 1Q10 is used.

virginia DEQ Mixing Zone Analysis Version 2.1

Page 1
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COMMONWEALTH of VIRGINIA

Doug W. Domenech DEPARTMENT OF ENVIRONMENTAL QUALITY
Secretary of Natural Resources B Iu e Rl d g e Re gl on al Ofﬁ ce
www.deq.virginia.gov
Lynchburg Office
7705 Timberlake Road

Lynchburg, Virginia 24502
(434) 582-5120
Fax (434) 582-5125

Mr. Michael Vaught

Executive Director

Blacksburg — VPI Sanitation Authority
P.O. Drawer 52

Blacksburg, VA 24063

Re: Technical, Laboratory, and Storm Water Inspection Reports

Lower Stroubles Creek Wastewater Treatment Plant
VPDES Permit No. VA0060844

Dear Mr. Vaught:

David K. Paylor
Director

Robert J. Weld
Regional Director

Roanoke Office

3019 Peters Creck Road
Roanoke, Virginia 24019
(540) 562-6700

Fax (540) 562-6725

Attached for your review are copies of the technical, laboratory, and storm water inspection
reports for the Lower Stroubles Creek Wastewater Treatment Plant. | conducted the

inspections on May 10, 2011.

With regard to the technical inspection, there are no recommendations for action at this time.

With regard to the laboratory inspection, no deficiencies were noted.

If you have any questions regarding these reports, please contact me at the Blue Ridge

Regional Office, Roanoke (540) 562-6829).
Sincerely,

Gerald A. Duff

Compliance Inspector Senior

Attachments

Copies: S. C. Hale, file - DEQ/BRRO, Roanoke



Facility: Blacksburg-VPI SA Lower Stroubles Creek WWTP VPDES NO. VA0060844
County/Town: Montgomery County

DEPARTMENT OF ENVIRONMENTAL QUALITY - BLUE RIDGE REGIONAL OFFICE, ROANOKE
WASTEWATER FACILITY
INSPECTION REPORT

PART |

Inspection date: 05/10/2011 Date form completed:  06/01/2011 Inspection scheduled: Y N
Inspection by: Gerald A. Duff Inspection agency: DEQ/BRRO-R Inspection announced: Y N
Time spent: 30 hours with travel
Reviewed by: S. C. Hale
Present at inspection: Bobby Epperly
TYPE OF FACILITY:
[ ]Federal [X] Domestic X1 Major [ ]Primary
[X] Nonfederal [ ]Industrial { 1Minor [X] Secondary
TYPE OF INSPECTION:
[X] Routine Date of last inspection: 01/12/2004
[ ] Compliance/Assistance/Complaint Agency: DEQ/WCRO
[ ]1Reinspection
Popuiation served: ~ 70,000 Connections served: Unknown
Last month average: BOD: 145 mg/L TSS: 128 mg/L Flow: 7.079 MGD

(influent)

March 2011 Other: Temperature: 56 °F, Seitieable Solids: 5.3 mg/L
Last month average: BOD: 1.2 mg/L TSS: 2.8 myg/L Flow. 6.305 MGD
(Effluent)

March 2011 Other: pH: 6.8-7.4 SU, D.O.Min: 9.0 mg/L, TRC Cont.: 2.46 mg/L, TRC: 0.0004 mg/L
Quarter average: BOD: 1.3 mg/L TSS: 3.5 mg/L Flow. 5.258 MGD
(Effluent)

Jan. — Mar. 2011 Other. pH: 6.8-7.4 SU, D.O.Min: 9.2 mg/L, TRC Cont.: 2.50 mg/L, TRC: 0.001 mg/L

DATA VERIFIED IN PREFACE [ ] Updated [X] No changes
Has there been any new construction? [ 1Yes [X] No
If yes, were plans and specifications approved? [ 1Yes [ INo [X] NA

DEQ approval date: NA



VPDES NO. VA0060844

(A) PLANT OPERATION AND MAINTENANCE

1. Class and number of certified operators: -8, Il-1, tll-3, Laboratory Supervisor -1

2. Hours per day plant is manned: 24 hours/day, 7 daysiweek

3. Describe adequacy of staffing. [X] Good [ 1Average [ ]Poor

4. Does the plant have an established program for training personnel?[X] Yes [ INo

5. Describe the adequacy of the training program.  [X] Good [ 1Average [ 1Poor

6. Are preventive maintenance tasks scheduled? [X] Yes [ INo

7. Describe the adequacy of maintenance. [X] Good [ JAverage [ 1Poor

8. Does the plant experience any organic/hydraulic overloading? [X] Yes [ 1No

If yes, identify cause and impact on plant: NA

9. Any bypassing since last inspection? [ 1Yes [X] No
10. Is the standby electric generator operational? [X] Yes [ 1No [X] NA
11. Is the STP alarm system operational? [X] Yes [ 1No [ 1NA

12. How often is the standby generator exercised? Twice/month*
Power Transfer Switch?  Once/month Alarm System? Weekly

13. When were the cross connection control devices last tested on the potable water services? 05/16-17/2011

14. Is sludge being disposed in accordance with the approved sludge disposal plan?  [X] Yes* [ INo
15. |Is septage received by the facility? [ 1Yes [X] No

Is septage loading controlled? [ 1Yes [ INo [X] NA

Are records maintained? [ 1Yes [ INo [X] NA
16. Overall appearance of facility: [X] Good [ 1Average [ 1Poor

Comments: 12. The facility has two generators, each capable of independently maintaining plant operational
units. Each generator is exercised on-line (with a full load) once per month.

14. Fly ash is disposed at the Montgomery County Landfill.

* Responses with this symbol should be of particular concern and the investigator may want to address the problem in
more detail in the Comments Section.



VPDES NO. VA0060844

(B) PLANT RECORDS

1.

Which of the following records does the plant maintain?

Operational Logs for each unit process [X] Yes [ 1No [ INA

Instrument maintenance and calibration [X] Yes [ INo [ TNA

Mechanical equipment maintenance [X] Yes [ INo [ INA

Industrial waste contribution [X] Yes [ INo [ INA
(Municipa! Facilities)

What does the operational log contain?

[X] Visual observations [X] Flow measurement

[X] Laboratory results [X] Process adjustments

[X] Control calculations [X] Other (specify) — See below

Comments: Ambient air temperatures and rainfall records are maintained.

What do the mechanical equipment records contain?

[X] As built plans and specs [X] Spare parts inventory

[X] Manufacturers instructions [X] Equipment/parts suppliers

[X] Lubrication schedules [ ] Other (specify)

Comments:

What do the industrial waste contribution records contain (Municipal Only)?

[X] Waste characteristics [X] Locations and discharge types
[ ]impact on plant [ ] Other (specify)
Comments:

Which of the following records are kept at the plant and available to personnel?

[X] Equipment maintenance records [X] Operational Log

[X] Industrial contributor records {X] Instrumentation records
[X] Sampling and testing records

Records not normally available to plant personnel and their location: None

Were the records reviewed during the inspection? [X] Yes* [ INo
Are the records adequate and the O & M Manual current? [X] Yes* [ INo
Are the records maintained for the required 3-year time period? [X] Yes [ 1No

Comments: 7. Daily operational logs and laboratory records were reviewed in depth subsequent to the

inspection.

8. The O&M manual was revised on 09/21/2005 and attested to be accurate on 09/12/2009.



VPDES NO. VA0060844

(C) SAMPLING

1. Do sampling locations appear to be capable of providing representative samples? [X] Yes

2. Do sample types correspond to those required by the VPDES permit? [X] Yes

3. Do sampling frequencies correspond to those required by the VPDES permit? [X] Yes

4. Are composite samples collected in proportion to flow? [X] Yes [ 1No

5. Are composite samples refrigerated during collection? [X] Yes [ TNo

6. Does plant maintain required records of sampling? [X] Yes [ INo

7. Does plant run operational control tests? [X] Yes* [ INo

[ INo
[ INo
[ INo
[ INA

[ INA

Comments: 7. Operational control testing includes pH, Temperature, D.O., MLSS, MLVSS, Settleable Solids,

SDI, SVI, and Alkalinity.
(D) TESTING
1. Who performs the testing? [X] Plant [ 1Central Lab [ 1Commercial Lab
Name:
If plant performs any testing, complete 2-4.

2. What method is used for chlorine analysis? Hach Method #8167 for the chlorine contact tank and
sS.m., 1 8" Ed., #4500-CI C for after dechlorination.

3. Does plant appear to have sufficient equipment to perform required tests? [X] Yes [ ]No
4. Does testing equipment appear to be clean and/or operable? X1 Yes [ I1No
Comments:

(E) FOR INDUSTRIAL FACILITIES WITH TECHNOLOGY BASED LIMITS ONLY NA

1. ls the production process as described in the permit application? (If no, describe changes in comments)
[ 1Yes [ I1No [ INA

2. Do products and production rates correspond as provided in the permit application? (If no, list differences)
[ 1Yes [ INo [ INA

3. Has the State been notified of the changes and their impact on plant effluent? Date:
[ 1Yes [ 1No* [ INA

Comments:



VPDES NO. VA0060844

Problems identified at last inspection:

There were no recommendations for action identified during the previous inspection.

SUMMARY

Recommendations for action:

There are no recommendations for action at this fime.



VPDES# | VA0060844

DEPARTMENT OF ENVIRONMENTAL QUALITY - BLUE RIDGE REGIONAL OFFICE, ROANOKE
WASTEWATER FACILITY

INSPECTION REPORT
PART Il

Unit Process Evaluation Summary Sheet

UNIT PROCESS

APPLICABLE

COMMENTS

SEWAGE PUMPING

FLOW MEASUREMENT

SCREENING/COMMINUTION

GRIT REMOVAL

KX XX

FLOW EQUALIZATION

PRE-AERATION

FINE SCREENING

OIL/WATER SEPARATOR

PRIMARY SEDIMENTATION

ACTIVATED SLUDGE AERATION

TRICKLING FILTERS

ROTATING BIOLOGICAL CONTACTORS

SEPTIC TANK/SAND FILTER

SECONDARY SEDIMENTATION

RAPID MIX/FLOCCULATION

TERTIARY SEDIMENTATION

FILTRATION

MICRO-SCREENING

ACTIVATED CARBON ADSORPTION

CHLORINATION

NON-POTABLE WATER PUMPING

DECHLORINATION

xXix|>x

OZONATION

ULTRAVIOLET DISINFECTION

POST AERATION

LAND APPLICATION-EFFLUENT

EFFLUENT/PLANT OUTFALL

The outfall was not visited due to its remote
location on RAAP property.

SLUDGE PUMPING

FLOTATION THICKENING (DAF)

GRAVITY THICKENING

SLUDGE HOLDING

ANAEROBIC DIGESTION

AEROBIC DIGESTION

CENTRIFUGATION

PRESSURE FILTRATION (SLUDGE)

VACUUM FILTRATION

DRYING BEDS

FLY ASH PONDS

INCINERATION

COMPOSTING

LAND APPLICATION-SLUDGE

REFER TO INDIVIDUAL UNIT PROCESS EVALUATION FORMS REGARDING THE STANDARD COMMENTS

1. UNIT NEEDS ATTENTION
2. ABNORMAL INFLUENT/EFFLUENT

3. EVIDENCE OF EQUIPMENT FAILURE

4. UNAPPROVED

MODIFICATION OR TEMPORARY REPAIR

5. EVIDENCE OF PROCESS UPSET



Attachment C

« 2012 Impaired Waters Report (excerpt)
« Receiving Stream Data — Station 9-NEW(81.72



““’"”“D 2012 Impaired Waters
N DT O Categories 4 and 5 by DCR Watershed*

New River Basin
Fact Sheet prepared for DCR Watershed: N22*
Cause Group Code: N29R-01-PCB New River, Claytor Lake, Peak Creek, Reed Creek and Stony Creek

Location: The impairment begins at the |-77 bridge crossing the New River and extends downstream to the VA/WVA State Line
and includes the tributaries Peak Creek and Reed Creek as described below.

City / County: Giles Co. Montgomery Co. Pulaski Co. Radford City
Use(s): Fish Consumption
Cause(s)/

VA Category. PCB in Fish Tissue/ 5A

The Virginia Department of Health (VDH) issued a fish consumption advisory on August 6, 2001 for polychlorinated
biphenyls (PCBs) for the lower portion of the New River (Rt. 114 Bridge downstream to the VA/ WVA State Line - 52.0
miles) based on fish tissue collections from Carp. An Advisory extension to Claytor dam was issued 8/06/2003 (11.47
miles) recommends that no carp be consumed in these waters and no more than two meals per month of flathead and
channel catfish. The VDH PCB Fish Consumption Advisory was further extended upstream on the New River (13 miles)
to the I-77 Bridge to include the lower portions of Peak Creek (4.02 miles), Reed Creek (16.35 miles) and Claytor Lake
(4,287 acres) on 12/02/2004. The VDH advises consumption should not exceed two meals per month for carp and
smallmouth bass. The VDH level of concern is 50 parts per billion (ppb) in fish tissue.

There are eight fish tissue collection sites within the 2010 data window reporting exceedances of the WQS based 20 ppb
fish tissue value (TV) (VDH 50 ppb). These data are reviewed by the VDH in making an advisory determination. A
complete listing of collection sites and associated fish tissue data are available at
hitp:/iwww.deq.virginia.gov/fishtissueffishtissue.html. A more detailed presentation of the data can also be found using
an interactive mapping application at http://gisweb.deq.state.va.us/. The VDH Advisory information is also available via
the web at http://www.vdh.virginia.gov/Epidemiology/PublicHealthToxicology/Advisories/.

9-SNC000.20- 2004 fish tissue finds with application of the new WQS TV for PCB (20 ppb) the addition of 3 species
exceeding the new TV criterion. Rock Bass (size 16-20 cm) at 25.21, SM Bass (size 28.6-30.5 cm) at 22.13 and White
sucker (1 fish) at 30.08 ppb. Stony Creek is therefore a 2010 addition based on the new WQS PCB tissue value of 20

ppb.
TMDL
Cycle Schedule or
First EPA
Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size
VAW-N22R_NEWO01A00/ New River / The New River 5A PCBin Fish Tissue 2002 2014 3.47
mainstem from the confluence of Back Creek downstream to
the Watershed Boundary at the Montgomery / Giles County
Line.
VAW-N22R_NEWO02A00/ New River / New River 5A  PCBin Fish Tissue 2002 2014 2.88
mainstem from the Radford Army Arsenal Plant downstream
intake near Whitethorne downstream to the confluence of
Back Creek.
VAW-N22R_NEWO3A00/ New River / New River A  PCB in Fish Tissue 2002 2014 4.52
mainstem from the confluence of Stroubles Creek
downstream to the Radford Army Arsenal Plant downstream
water intake near Whitethorne.
VAW-N22R_NEWO4A00/ New River / New River 5A  PCBin Fish Tissue 2002 2014 2.35
mainstem from the Radford Army Arsenal Plant upstream
intake/Pepper's Ferry Region POTW outfall downstream to the
confluence of Stroubles Creek.
Page 10
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2012 Impaired Waters
EAVIRONMENTAL GUALTTY Categories 4 and 5 by DCR Watershed*

New River Basin
Fact Sheet prepared for DCR Watershed: N22*

TMDL
Cycle Schedule or
First EPA
Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size
VAW-N22R_NEWO05A00/ New River / New River 5A PCBin Fish Tissue 2002 2014 1.77
mainstem from the Blacksburg /Christiansburg /VP! Authority
intake at Rt. 114 downstream to the Radford Army Arsenal
Plant upstream intake / Pepper's Ferry Regional POTW outfall.
VAW-N22R_NEWO0BA00/ New River / New River 5A  PCB in Fish Tissue 2006 2018 1.73
mainstem from the Watershed Boundary at the Crab Creek
confluence downstream to the Blacksburg /Christiansburg
VP! Authority intake.
New River, Claytor Lake, Peak Creek, Reed Creek and Stony Creek
DCR Watershed: N22* Estua}ry Reservoir Rilver
Fish Consumption (Sq. Miles) (Acres) (Miles)
PCB in Fish Tissue - Total Impaired Size by Water Type: 16.72

Sources:
Source Unknown

*Header Information: Location, City/County, Cause/VA Category and Narratives; describe the entire extent of the Impairment. Sizes presented are
for Assessment Units (AUs) lying within the DCR Watershed boundary noted above.
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Attachment D

Effluent Data Summary

Wasteload Allocation Spreadsheet
Reasonable Potential Analysis
Dissolved Oxygen Model Calculations



Lower Stroubles Creek WWTP - VAQ060844

DMR Data
[ Due Date ‘IBOD5;6VQ 'BOD5-max| TRG-avg) TRG-max] DO-min| ECOli-AVC Flomg Flow-Max |1 pH-max| ph10(est)| ph90(es)| TSS-Avg| T: 55 Max]
10-Jun-2009 1.4 5.5 0 0 7.8 6.314 9.807 6.5 7.2 6.6 7.1 4.8 6.3
10-Jul-2009 1.8 0 0 2 7.6 5.811 10.886 6.8 7.4 6.9 7.3 5.5 7.5
10-Aug-2009 1.4 0.002 0.006 7 1 4.473 6.403 6.8 7.3 6.9 7.2 2.7 3.4
10-Sep-2009 0 0f 0.001 0.002 7 1 4,775 5.639 7 7.4 7.1 7.3 2.8 2.9
10-Oct-2009 0 0f 0.004 0.005 7 4 4.832 7.423 6.8 7.1 6.8 7.1 3.4 3.8
10-Nov-2009 0 0f 0.002 0.005 7.2 2 5.141 6.584 6.8 7.1 6.8 7.1 5.2 6.7
10-Dec-2009 1.5 6| 0.002 0.003 7.2 25 6.072 15.574 6.8 7.4 6.9 7.3 6.1 8.3
10-Jan-2010 0 0 0 0.003 7.7 1 7.167 15.426 6.9 7.4 7.0 7.3 4.4 4.5
10-Feb-2010 1.3 5.2 0 0 8.4 1 6.545 15.025 7 7.4 7.1 7.3 3.3 4.3
10-Mar-2010 1.3 521 0.001 0 8.5 1 6.806 8.797 6.9 7.2 6.9 7.2 3.6 6.1
10-Apr-2010 1.4 0 0 0 9 1 6.796 10.648 6.9 7.2 6.9 7.2 4 3.7
10-May-2010 6.2 11.3 0 0 7.6 1 5,793 6.772 6.7 7.3 6.8 7.2 5.9 12.3
10-Jun-2010 4.2 10.9] 0.003 0.007 7.6 1 4.691 5.511 6.6 7.4 6.7 7.3 5.7 9.3
10-Jul-2010 0 0] 0.003 0.008 7 7 4.245 4.909 6.8 7.2 6.9 7.1 3.1 4
10-Aug-2010 0 0] 0.002 0.004 7 1 4.109 6.091 6.8 7.3 6.9 7.2 3 4.2
10-Sep-2010 0 0f 0.001 0.003 7 1 4.884 6.614 6.8 7.2 6.9 7.1 4.4 6.6
10-Oc¢t-2010 0 0f 0.001 0.006 7 1 5.019 6.497 6.6 6.9 6.6 6.9 4.8 6.9
10-Nov-2010 2 8.1 0 0.002 7.2 1 5.032 6.01 6.4 7 6.5 6.9 4.8 5.9
10-Dec-2010 0 0 0 0.001 7.6 4 4.743 6.851 6.5 7.3 6.6 7.2 3.2 3.7
10-Jan-2011 0 0] 0.003 0.009 8.2 1 4.683 10.736 6.7 7.4 6.8 7.3 3.6 4.2
10-Feb-2011 0 0] 0.002 0.004 9.3 1 4.389 5,128 6.9 7.3 7.0 7.2 4.2 6.1
10-Mar-2011 2.7 541 0.001 0.003 9.4 1 5.08 7.814 6.8 7.3 6.9 7.2 3.5 4.4
10-Apr-2011 1.2 0 0 0.002 9 1 6.305 10.327 6.8 7.4 6.9 7.3 2.8 3.9
10-May-2011 1.4 5.5 0 0 8.4 1 6.502 9.939 6.9 7.1 6.9 7.1 3.7 6.6
10-Jun-2011 0 0 0 0 8 1 5.921 9.945 6.8 7.5 6.9 7.4 3 5.7
10-Jul-2011 0 0 0 0 7 1 4.156 5.031 7 7.7 7.1 7.6 2 2.7
10-Aug-2011 0 0 0 0 7 1 3.786 5.5 7.1 7.3 7.1 7.3 2.7 4.2
10-Sep-2011 0 0f 0.00t 0.002 7.4 1 3.868 4.574 6.8 7.4 6.9 7.3 34 5.2
10-Oct-2011 0 0f 0.001 0.003 7.1 2 4.841 9.335 6.6 7.2 6.7 7.1 1.8 2.2
10-Nov-2011 0 0 4] Q 7.5 7 5.083 6.403 6.6 7 6.7 6.9 1.8 2.1
10-Dec-2011 0 0 0 0 7.7 1 4.938 8.824 6.7 7.2 6.8 7.1 1.8 2.1
10-Jan-2012 1.3 5.2 0 0.002 8.1 1 5.259 10.137 6.7 7.5 6.8 7.4 2.5 3.6
10-Feb-2012 1.3 5 0 0 9 1 5.072 6.426 6.8 7.3 6.9 7.2 2.7 3
10-Mar-2012 9.1 12.9 Q 0 8 2 5.728 8.546 6.8 7.4 6.9 7.3 8.4 13.3
10-Apr-2012 7.2 11.5 0 0 7.5 1 6.132 9.318 7 7.3 7.0 7.3 5.2 7.4
10-May-2012 2.8 5.7 0 0 7.2 1 5.816 8.975 6.7 7.3 6.8 7.2 4.1 5.2
10-Jun-2012 1.4 0 0 0 7.8 1 4.936 6.064 6.5 7.2 6.6 7.1 2 2.3
10-Jul-2012 0 0 0 0 7.1 1 4.381 5.558 6.7 7.1 6.8 7.0 2.2 2.5
10-Aug-2012 0 0 0 0 6.9 5 4,231 4.928 6.7 7 6.7 7.0 2.6 3.8
10-Sep-2012 1 0 0 Q 6.8 28 4.811 6.223 6.7 7.3 6.8 7.2 3.3 4.3
10-Oct-2012 0 0 0 0 7.1 1 4.857 6.952 6.6 7 6.7 8.9 3 3.6
10-Nov-2012 1 0 0 0 7.2 1 4.481 5.095 6.7 7.3 6.8 7.2 2.5 3.1
10-Dec-2012 1.3 5.2 4] 0 7.1 1 4.646 5.65 6.7 7.2 6.8 7.1 3.1 3.5
10-Jan-2013 0 g 0 0 8.2 1 4.641 5.31 6.7 7.3 6.8 7.2 2.6 3.7
10-Feb-2013 3.9 6.8 4] Q 8.2 10 6.319 14.75 7 7.3 7.0 7.3 3.5 4.6
10-Mar-2013 6.8 8.1 0 0 8 11 6.669 9.186 6.8 7.4 6.9 7.3 4.3 5.8
10-Apr-2013 6.8 8.6 0 1] 7.5 2 5.422 6.787 6.8 7.3 6.9 7.2 4.4 4.4
10-May-2013 8.5 9.2 0 0 7.2 2 5.86 8.375 6.9 7.5 7.0 7.4 7.7 6.9
10-Jun-2013 4.9 9.3 0 0 7.1 3 6.424 11.577 7 7.4 7.1 7.3 3.1 5.9
10-Jul-2013 0 0 0 0 7.9 1 6.183 9.945 7.2 7.6 7.3 7.5 3.6 5.2
10-Aug-2013 6 7.2 7.6 8 6.781 17.357 7.4 7.9 7.5 7.8 4.6 6
10-Sep-2013 0 0 7.4 3 4.879 6.6 7.4 7.8 7.5 7.7 2.2 3.2
10-Oct-2013 0 0 7.1 11 4.767 5.558 7.1 7.8 7.2 7.7 3.3 6.4
10-Nov-2013 0 0 7.2 11 4.715 6.851 7.1 7.6 7.2 7.5 1.8 2.3
10-Dec-2013 0 0 7.7 3 4.535 6.963 7 7.6 7.1 7.5 2.1 2.7
10-Jan-2014 0 0 8.8 2 5,783 11.376 7.2 7.8 7.3 7.7 3 3.9
10-Feb-2014 g 0 7.4 2 5.415 6.318 7.2 7.7 7.3 7.6 3.4 4.3
10-Mar-2014 4.2 5.5 7.8 2 7.062 12.185 7 7.4 7.1 7.3 6.5 7.6
10-Apr-2014 5.9 6.5 8.2 1.5 5.864 8.483 7.2 7.6 7.3 7.5 3.9 4.8
Avg 1.7 297 0.001 0.042 7.6 3.3 5.330 8.246 6.8 7.3 6.9 7.3 3.7 5.0
Date Hardness
10/1/2009 150
9/27/2010 118
10/11/2011 144
10/16/2012 113
10/15/2013 156
Average 136.2
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Facility = Lower Stroubles Creek WWTP
Chemical = Chronic Toxicity - P. promelas
Chronic averaging period = 4

WLAa =

WLAc = 11.11

QL =1

# samples/mo. = 1

# samples/wk. = 1

Summary of Statistics:

# observations = 5

Expected Value = 1.432

Variance = 738224

CV. =0.6

97th percentile daily values = 3.48465

97th percentile 4 day average = 2.38254

97th percentile 30 day average= 1.72706
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

[ JEPE QU G 'Y
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COMMONWEALTH OF VIRGINIA Toubes: (rec Iy S
DEPARTMENT OF ENVIRONMENTAL QUALITY

ROANOKE WATER REGIONAL OFFICE

" p. 0. Box 7017
Roanoke, VA 24019 703/562-3666
MEMORANDUM ,
Subject: Pepper’s Ferry STP 'a :.ﬁ Biachksbirs= 205@(&' S&az@/@ifgp)
Regional Model Version 3.2 Results ’ .
To: File
From: James D. s«cot’fg\ﬂ%nvirbnmental Engineer
Date: May 10, 1994 |
" Copies:

Several model (Version 3.2) runs were initiated due to concerns
over the Blacksburg-VPI and Pepper’s Ferry STP’s antidegradation
issues concerning DO in the New River.

These model runs did not account for the RAAP facility discharges.
Since the RAAP facilities were discharging to the New River in this
stretch prior to 1972, the impacts associated with the RAAP
discharges were not considered in this analysis of the impacts of
the Pepper’s Ferry and Blacksburg discharges. Also, please note
that the complexities. associated with modeling this section of the
New River are probably beyond the capabilities of the regional.
modeling system version 3.2. Nonetheless, I feel that the results
are somewhat indicative of the situation we are currently

reviewing.

Many runs were made using the ntraditional" approach to inputs to

the model. Specifically, the entire 7Q10.and the maximum weekly

loads were input, and the results showed no DO depletion (i.e. .
antidegradation is complied with). Several additional runs were

made with various fluctuations in loadings. One run used the BOD

of 90 mg/l for Pepper’s Ferry (9 MD), and 36 mg/l (9 MGD) for

Blacksburg, and showed no significant impact to instream DO’s.

In light of the fact that the previous model for Blacksburg was run
at 1/2 7Q10 due to mixing issues, an additional model was run at a
7010 of 307 MGD (7Q10 = 614 MGD). This run was made at a BOD of 45
mg/l (9MGD) for Pepper’s Ferry, and 36 mg/l BOD (9MGD) for
Blacksburg. Again the model predicted no significant in stream DO
depletion, and indicates that antidegradation, as defined in the
Guidance Memc 93-015, and in terms of BOD, is complied with by
allowing Blacksburg to remain at 24 mg/l BOD (SMGD) and allowing 7
Pepper’s Ferry to remain at 30 mg/l BOD, monthly average.
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****************************************************u**************************

REGIONAL MODELING SYSTEM VERSION 3.2

DATA FILE SUMMARY

. ************************************************************{*****fﬁiﬁéﬁ*******

B < oo AT
etz
P g

i

JIE

THE NAME OF THE DATA FILE IS: PEPXXX.MOD ) /ﬁq/Q' 10 AT
| | MAX LOATS
THE STREAM NAME IS:  NEW RIVER : , o :
THE RIVER BASIN IS:  NEW RIVER | )/ 7 4) o
THE SECTION NUMBER IS: 2a L T !

THE CLASSIFICATION IS: IV

STANDARDS VIOQLATED (Y/N)

N T
STANDARDS APPROPRIATE (Y/N) = ¥ - |

tH

DISCHARGE WITHIN 3 MILES (Y/N) =N

THE DISCHARGE BEING MODELED IS: PEPPER’S FERRY STP

PROPOSED LIMITS ARE:

FLOW = 9 MGD
BODS = 45 MG/L
TKN = 10 MG/L
D.0. =.6 MG/L

THE NUMBER OF SEGMENTS TO BE ﬁODELED = 2

.7Q10 WILL BE CALCULATED BY: FLOW COMPARISON
THE GAUGE NAME IS: 1/2 WQAP FLOW TABLE
GAUGE DRAINAGE AREA 2790 SQ.MI.

OBSERVED FLOW AT GAUGE = 307 MGD
GAUGE 7Q10 - = 307 MGD
OBSERVED FLOW AT DISCHARGE = 307 MGD

STREAM A DRY DITCH AT DISCHARGE (Y/N) =N
ANTIDEGRADATION APPLIES (¥/N) = Y

‘ALLOCATION DESIGN TEMPERATURE = 24 %C




SEGMENT INFORMATION

e SEGMENT # 1 #HFEFF

SEGMENT ENDS BECAUSE: A DISCHARGE ENTERS AT END

SEGMENT LENGTH = 2.175 MI

SEGMENT WIDTH = 150 FT
SEGMENT DEPTH = 5 FT
SEGMENT VELOCITY = 1 FT/SEC
DRAINAGE AREA AT SEGMENT START = 2790 SQ.MI.
DRATINAGE AREA AT SEGMENT END = 2817 SQ.MI.
ELEVATTON AT UPSTREAM END = 1725 FT

= 1675 FT

ELEVATION AT DOWNSTREAM END

THE CROSS SECTION IS: IRREGULAR
THE CHANNEL IS: MODERATELY MEANDERING

POOLS AND RIFFLES (Y/N) = ¥
THE SEGMENT LENGTH IS 75 % POOLS
POOL DEPTH = 6 FT ,
THE SEGMENT LENGTH IS 25 % RIFFLES
RIFFLE DEPTH = 2 FT

THE BOTTOM TYPE = BOULDERS
SLUDGE DEPOSITS = NONE
AQUATIC PLANTS = FEW

ALGAE OBSERVED = NONE

WATER COLORED GREEN (Y/N) = N

|

. e
THE DISCHARGE AT THE SEGMENT END IS:|BLACKSBURG STP |

ITS. CONCENTRATIONS ARE:

FLOW = 9 MGD
BOD5 = 36 MG/L
TKN = 15 MG/L
D.0. = 6.6, MG/L
/ \7Tto




SEGMENT INFORMATION
E##FFF# SEGMENT # 2 b o
SEGMENT ENDS BECAUSE: THE MODEL ENDS

SEGMENT LENGTH = 3 MI

SEGMENT WIDTH = 200 FT

SEGMENT DEPTH = 3 FT

SEGMENT VELOCITY = 1 FT/SEC

DRAINAGE AREA AT SEGMENT START = 2817 SQ.MI.
DRAINAGE AREA AT SEGMENT END = 2862 SQ.MI.
ELEVATION AT UPSTREAM END = 1675 FT
ELEVATION AT DOWNSTREAM END = 1625 FT

THE CROSS SECTION IS: IRREGULAR
THE CHANNEL IS: MODERATELY MEANDERING

POOLS AND RIFFLES (Y/N) = ¥
THE SEGMENT LENGTH IS 25 % POOLS
POOL DEPTH = 6 FT
THE SEGMENT LENGTH IS 75 % RIFFLES
RIFFLE DEPTH = 2 FT '

THE BOTTOM TYPE = BOULDERS
SLUDGE DEPOSITS = NONE

AQUATIC PLANTS = HEAVY

ALGAE OBSERVED = COVERS ENTIRE BOTTOM
WATER COLORED GREEN (Y/N) = N

i

***********************:k‘k:k****‘****‘k*****:‘:**************************************

REGIONAT, MODELING SYSTEM Ver 3.2 (OWRM - 9/90)

08~26-1994 15:11:42
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REGIONAL MODELING SYSTEM VERSION 3.2

g R T P L T T P T e e e T T R LI I L L R A L Rt
MODEL SIMULATION FOR THE PEPPER’S FERRY STP DISCHARGE

TO NEW RIVER
COMMENT: MODEL RUN WITHOUT RAAP DISCHARGES

- - ——— T o —— — ——" W’ " S 5 S MU SN GRS SBE SO T S O S W NS Bt S8 Sre e S

THE SIMULATION STARTS AT THE PEPPER’/S FERRY STP DISCHARGE

hhkkkhhhokdk kR kkd Rk ik hhhhk PROPOSED PERMIT LIMITS kkkkkkkkk kR kR hk ki hkkhrrR

FLOW = 9 MGD CBOD5 = 45 Mg/L TRN = 10 Mg/L D.0. = 6 Mg/L

*kdk THE MAXIMUM CHLORINE ALLOWABLE IN THE DISCHARGE IS 0.386 Mg/L kkk

THE SECTION BEING MODELED IS BROKEN INTO 2 SEGMENTS
RESULTS WILL BE GIVEN AT 0.1 MILE INTERVALS

R T Y T T L E iRt BACKGRQUND CONDITIONS R T T R T T T T L

THE 7010 STREAM FLOW AT THE DISCHARGE IS 307.00000 MGD
THE DISSOLVED OXYGEN OF THE STREAM IS 7.173 Mg/L

THE BACKGROUND cBODu OF THE STREAM IS 5 Mg/L

THE BACKGROUND nBOD OF THE STREAM IS 0 Mg/L

kR ke kbR kR Rk Rk Rk kd MODEL PARAMETERS FhkkkhkdkkhhkkRhkhhdkdkhhkhhid

SEG. LEN. VEL. K2 X1 KN BENTHIC ELEV. TEMP. DO-~SAT

Mi F/8 1/D 1/D 1/D Mg/L Ft %C Mg /L
1 2.17 1.217 13.7983 0.800 0.350 0.000 1700.00 24.00 7,970
2 3.00 0.834 10.000 0.800 0.350 0.000 1650.00 24.00 7.984

(The K Rates shown are at 20%C ... the model corrects them for temperature.)




'
. i

kkkkkkkkkhkhdkhhkhhRhkhk RESPONSE FOR SEGMENT 1 R L T L L L LS s T

TOTAL STREAMFLOW = 316.0000 MGD
(Including Discharge)

" DISTANCE FROM TOTAL DISTANCE  DISSOLVED

HEAD OF FROM MODEL OXYGEN cBODu " nBODu
SEGMENT (MI.) BEGINNING (MI.) (Mg/L) (Mg/L) (Mg /L)
0.000 0.000 7.139 8.062 0.863
0.100 0.100 7.161 8.023 0.861
0.200 0.200 7.173 7.984 0.859
0.300 0.300 7.173 7.946 0.857
0.400 0.400 7.173 7.907 0.855
0.500 0.500 7.173 7.869 0.853
0.600 0.600 7.173 7.832 0.851
0.700 0.700 7.173 7.794 0.849
0.800 0.800 7.173 7.756 0.847
0.900 0.800 7.173 7.719 0.845
1.000 1.000 7.173 7.682 0.843
1.100 1.100 7.173 7.645 0.841
1.200 1.200 7.173 7.608 0.839
1.300 1.300 7.173 7.571 0.837
1.400 1.400 7.173 7.535 0.835
1.500 1.500 7.173 7.498 0.833
1.600 1.600 7.173 7.462 0.831
1.700 1,700 7.173 7.426 0.829
1.800 1.800 7.173 7.391 0.827
1.900 1.900 7.173 7.355 0.825
2,000 2.000 7.173 7.320 0.823
2.100 2.100 7.173 7.284 0.821
2.175 2.175 7.173 7.258 0.820

FOR THE DISCHARGE AT THE END OF SEGMENT 1 ~

.. DISCHARGER = BLACKSBURG S 4
FLOW = § MGD  cBOD5 = 36 Mg/L TKN = 15 Mg/L D.0O. = 6.6 Mg/L

FLOW FROM INCREMENTAL DRAINAGE AREA = 2.9710 MGD
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s e o ok e ke ok v o ok o o ok ok o ol ok ok o ok o RESPONSE FOR SEGMENT 2 dkkkkkkkkdkkkrhhR Rk bk k

TOTAL STREAMFLOW = 327.9710 MGD
(Including Discharge, Tributaries and Incremental D.A. Flow)

DISTANCE FROM TOTAL DISTANCE DISSOLVED

~ HEAD OF FROM MODEL OXYGEN cBODu nBODu

SEGMENT (MI.) BEGINNING (MI.) (Mg /L) (Mg /L) : (Mg /L)
0.000 2.175 7.157 5.508 2.215
0.100 2.275 7.149 9.441 2.208
0.200 © 2.375 7.143 9.375 2.200
0.300 2.475 7.138 9.309 2.192
0.400 2.575 7.133 9.244 . 2.185
0.500 2.675 7.129 9.179 2.177
0.600 " 2,775 7.126 9.115 2.170
0.700 2.875 7.124 9.051 2.162
0.800 - 2.975 7.122 '8.987 2.154
0.900 3.075 7.121 8.924 2.147
1.000 3.175 7.121 8.861 2.139
1.100 . 3.275 7.121 8.799 2.132
1.200 3.375 . 7.121 .8.738 .. 2.125
1.300 3.475 7.122 8.676 2.117
1.400 . 3.575 7.123 8.615 2.110
1.500 3.675 7.124 : 8.555 2.102
1.600 3.775 7.126 ' 8.495 2.095
1.700 ' 3.875 : 7.128 8.435 2.088
1.800 3.975 7.131 8.376 2.080
1.900 4.075 7.133 8.317 2.073
2.000 4.175 7.136 . 8.259 2.066
2.100 4.275 7.139 8.201 2.059
2.200 4.375 7.142 8.143 2.052
2.300 4,475 7.146 8.086 2.045
2.400 4.575 7.149 8.029 2.037
2.500 4.675 7.153 7.973 " 2.030
2.600 . 4.775 -~ 7.157 ' 7.917 2.023
2.700 4.875 7.161 7.861 2.016
2.800 4.975 7.165 7.806 . 2.009
2.900 "5.075 - 7.169 7.751 2.002
3.000 5.175 7.173 7.697 1.995

*******************************************************:3:***********************
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Attachment E

e Toxics Management Plan Justification Memorandum



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
Blue Ridge Regional Office

3019 Peters Creek Road Roanoke. VA 2401¢

SUBJECT: TMP Justification for Lower Stroubles Creek WWTP; VPDES Permit No. VA0060844

TO: Permit File

FROM: Kevin A. Harlow, Environmental Engineer Senior
DATE: April 18,2014

DISCUSSION:

The table on the following page is a compilation of the acute and chronic toxicity testing data during the
2009 permit term. For outfall 001, the facility has completed five annual acute and chronic toxicity testing
events using Ceriodaphnia dubia and Pimephales promelas, respectively. Additionally, chronic toxicity
testing was performed using Ceriodaphnia dubia was conducted to satisfy the VPDES application
requirements. The only test that demonstrated any toxicity was a 2011 chronic test using Pimephales
promelas in which the TU¢ was 3.16 for biomass. A reasonable potential analysis indicated no permit
limit was needed.

RECOMMENDATIONS:

The facility should continue annual compliance monitoring using Ceriodaphnia dubia for the acute
toxicity tests and Pimephales promelas for the chronic toxicity tests.



Lower Stroubles Creek WWTP - VA0060844
Whole Effluent Toxicity Data

Chronic - Pimephales promelas

%
Survival
Event LC50 NOEC TUc in 100%
Date_Begin {Date_End Effluent
9/30/2008] 10/7/2009 1st Annual >100 100 1 97.5
9/28/2010] 10/5/2010 2nd Annual >100 100 1 92.5
10/11/2011} 10/18/2011 3rd Annual >100 316 3.16 100
10/16/2012] 10/23/2012 4th Annual >100 100 1 92.5
10/15/2013} 10/21/2013 5th Annual >100 100 97.5
Acute - Ceriodaphnia dubia
%
. Survival
Date_Begin| Date_End Event LC50 TUa in 100%
Effluent
10/1/2009] 10/3/2009 1st Annual >100 <1 95
9/29/2010] 10/1/2010 2nd Annual >100 <1 100
10/10/2011] 10/12/2013 3rd Annual >100 <1 100
10/17/2012] 10/19/2012 4th Annual >100 <1 100
10/16/2013] 10/18/2013 5th Annual >100 <1 100
Chronic - Ceriodaphnia dubia
%
. o | Survival
Date_Begin| Date_End Event NOEC% in 100%
Effluent
7/30/2012| 8/5/2012 1st Application Test 100 100
9/10/2013] 9/16/2013 2nd Application Test 100 100
10/15/2013] 10/21/2013 3rd Application Test 100 100
11/19/2013} 11/25/2013 4th Application Test 100 100




